(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office eu rope en des brevets 



(12) 



(ID EP 0 814 189 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
15.10.2003 Bulletin 2003/42 

(21) Application number: 97109961.9 

(22) Date of filing: 18.06.1997 



(51) mt ci 7: D04H 13/00, D04H 1/46, 
D04H3/04 



(54) Bulky nonwoven fabric and method for producing the same 

Bauschiger Vliesstoff und Verfahren zu dessen Herstellung 
Non-tiss6 6pais et m6thode de fabrication 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 18.06.1996 JP 17753796 

(43) Date of publication of application: 
29.12.1997 Bulletin 1997/52 

(73) Proprietors: 

• NIPPON PETROCHEMICALS CO., LTD. 
Tokyo 100 (JP) 

• POLYMER PROCESSING RESEARCH 
INSTITUTE LIMITED 

Tokyo 173 (JP) 

(72) Inventors: 

• Kazuhiko, Kurihara 
Itabashi-ku, Tokyo 175 (JP) 

• Hiroshi, Yazawa 
Kunitachi-shi, Tokyo 186 (JP) 

• Sadayuki, Ishiyama 
Setagaya-ku, Tokyo 158 (JP) 



O 
00 

00 

Q. 
LU 



• Jun, Yamada 
Yokosuka-shi, Kanagawa-ken 239 (JP) 

(74) Representative: Strehl SchUbel-Hopf & Partner 
Maximllianstrasse 54 
80538 Mtinchen (DE) 



(56) References cited: 
EP-A- 0 703 308 
WO-A-96/17121 



WO-A-93/20271 



PATENT ABSTRACTS OF JAPAN vol. 096, no. 
008, 30 August 1996 & JP 08 109563 A (NIPPON 
PETROCHEM CO LTD), 30 April 1 996, 
DATABASE WPI Section Ch, Week 9728 Derwent 
Publications Ltd., London, GB; Class F04, AN 
97-306823 XP002041540 & JP 09 119 053 A 
(UNITIKA LTD) , 6 May 1997 
PATENT ABSTRACTS OF JAPAN vol. 096, no. 
01 1 , 29 November 1 996 & JP 08 1 70263 A 
(TOYOBO CO LTD), 2 July 1996, 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid: (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



EP 0 814 189 B1 



Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

[0001] The present invention relates to a bulky nonwoven fabric and a method for manufacturing the same. More 
particularly the invention relates to a nonwoven fabric having excellent strength and bulkiness and a method for pro- 
ducing the same, in which method a stretched filament web prepared by stretching a filament web made of long fibers 
10 is combined with a short fiber web having a smaller shrinkage factor than that of the former stretched filament web to 
intertwine together with each other, and after that, the stretched filament web is allowed to shrink. 

2. Description of Prior Art 

15 [0002] Examples of conventional bulky nonwoven fabrics in which conjugate filaments or the like are used include 
those disclosed in Japanese Patent Laid-open Publication No. 4-24216 (1992) (Short fiber nonwoven fabric), No. 
2-182963 (1990) (Spunbonded nonwoven fabric), No. 4-41762 (1992) (Spunbonded nonwoven fabric), No. 4-316608 
(1992) (Spunbonded nonwoven fabric), and a prior art filed by the present inventors, PCT Publication WO 96/17121. 
[0003] However, in order to produce these conventional bulky nonwoven fabrics, a spinning die provided with ex- 

20 pensive conjugate nozzles, or mixed spinning dies are required. In addition, at least two sets of extruders are also 
necessary, so that the cost for the apparatus is expensive. Furthermore, because the structure of nozzles is compli- 
cated, resin-rich area is liable to be formed, so that fibers of excellent quality cannot be produced. Besides, because 
the co-extrusion of different type polymers is done, the allowable range of operating conditions is narrow so that the 
productivity is low. In addition to the above, there is also a difficulty in maintenance and checking up of equipment 

25 . overhauling owing to its complicated structure. 

[0004] The nonwoven fabric is inexpensive and it has softness or bulkiness (low bulk density), which are different 
from woven fabrics. So that, the utilities of nonwoven fabric is being expanded in a variety of fields. 
[0005] Meanwhile, the strength of nonwoven fabric is lower than that of woven fabric and the basis weight of the 
former is uneven, so that the practical strength of the resultant product is low. In this respect, in order to make the best 

30 use of characteristics inherent in nonwoven fabric, it is intended to improve the bulkiness of nonwoven fabric product 
with utilizing the technique of the above described conjugate method. 

[0006] Since the nonwoven fabric must be inexpensive and the applications thereof extend over a wide range, it is 
required to produce nonwoven fabric through a production method which is suitable for producing a wide variety of 
small-lot products. Moreover, it is difficult to produce a nonwoven fabric having both sufficient strength and bulkiness 
35 in conventional methods. In addition, there are disadvantages in that a nonwoven fabric of excellent bulkiness is poor 
in dimensional stability, and the dimension of fabric is easily changed with small tension, so that its configuration is 
unstable. 

[0007] As described above, with respect to the method for manufacturing nonwoven fabrics, it is required to solve 
the problems of strength, uniformity and dimensional stability. It is also required to improve the characteristic features 
40 of bulkiness and touch feeling. Moreover, it is desirable that the manufacturing method is suitable for the economical 
advantage of low cost production and also suitable for producing a variety of small-lot products. In this respect, the 
above-mentioned method employing complicated equipment for the conjugate spinning or for mixed spinning, is not 
suitable in view of higher cost and the applicability to the production of many kinds of products of small quantities. 

45 BRIEF SUMMARY OF THE INVENTION 

[0008] In order to remove the disadvantages involved in conventional nonwoven fabrics such as low strength, poor 
dimensional stability, and uneven ness in basis weight, the present inventors made extensive inventions, in which non- 
woven fabrics were stretched, or they were optionally laminated as disclosed in Japanese Patent Publication No. 
50 3-36948 (1991 ), Japanese Patent Laid-open Publication No. 2-269859 (1990) and No. 2-242960 (1990). Furthermore, 
the invention disclosed in Japanese Patent Application No. 6-315470 (1994) was traced to carry out the improvement 
in bulkiness and touch feeling treatment. 

[0009] The present invention is the one which is attained by improving and developing further the above described 
prior invention made by the present inventors. It is, therefore, an object of the invention to provide a nonwoven fabric 
55 which has excellent strength and dimensional stability, improved bulkiness and touch feeling. In addition, the object of 
the present invention is to provide a method for manufacturing the nonwoven fabric described above with the use of 
simplified means without employing any particular spinning equipment. 

[0010] As a result of the investigation for solving the above-mentioned problems, it has been found that a shor fiber 
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web having a different heat shrinkage factor is laminated or laid down together with a stretched filament web prepared 
by stretching a nonwoven fabric made of long fibers spun from a thermoplastic resin to intertwine together with each 
other, and then, the obtained intertwined material is heat-treated to shrink the long fibers of the above stretched non- 
woven fabric and is applied with crimping to the short fibers of the aforesaid short fiber web, whereby a nonwoven 
5 fabric being excellent in bulkiness, touch feeling, and appearance is obtained. Thus the present invention has been 
accomplished. 

[001 1] The present invention provides a bulky nonwoven fabric comprising: 

a nonwoven fabric containing either at least one layer of a stretched and shrunk unidirectionally arranged filament 
10 web which is composed of unidirectionally arranged long fibers (2b) obtainable by stretching and then shrinking 

or a stretched and shrunk crosswise laminated filament web which is obtainable by crosswise superposing two or 
more layers of said stretched and shrunk unidirectionally arranged filament web, and 

a short fiber web, the fibers (2a) of which are entangled either with said stretched and shrunk, unidirectionally 
arranged filament web or with said stretched and shrunk crosswise laminated filament web and are crimped as 
15 the result of shrinkage of said long fibers wherein the shrinkage factor of the fibers of the short fiber web is lower 

than the shrinkage factor of the fibers of the long fiber web. 

[0012] The bulky nonwoven fabric is composed of a unidirectionally arranged stretched filament web or a transversely 
laminated stretched filament web and a short fiber web. The unidirectionally arranged stretched filament web is pre- 

20 pared from at least one layer of long fibers which are shrunk after stretching and arranged almost in one direction. The 
transversely laminated stretched filament web is made by transversely laminating two or more layers of the unidirec- 
tionally arranged stretched nonwoven fabric. The short fiber web is intertwined with the aforesaid stretched filament 
web and crimped as a result of the shrinkage of the aforesaid long fibers. The bulky nonwoven fabric of the present 
invention is further characterized in that the stretching ratio of the above unidirectionally arranged stretched nonwoven 

25 fabric is 3 to 20, an average fineness of fibers is 0.01 to 10 denier, and a basis weight is 1 to 80 g/m 2 . 

[0013] Furthermore, the present invention relates to a bulky nonwoven fabric which is composed of a unidirectionally 
arranged stretched nonwoven fabric or a transversely laminated stretched nonwoven fabric and a short fiber web which 
is made of natural fibers, regenerated cellulose fibers or synthetic fibers. The unidirectionally arranged stretched non- 
woven fabric is prepared from at least one layer of long fibers which are spun from a thermoplastic resin and arranged 

30 almost in one direction and the transversely laminated stretched nonwoven fabric is made by transverse laminating 
two or more layers of the unidirectionally arranged stretched nonwoven fabric. The short fiber web is intertwined with 
the aforesaid stretched nonwoven fabric and crimped as a result of the heat treatment of the aforesaid long fibers. 
[001 4] Moreover, the present invention relates to a method for manufacturing a bulky nonwoven fabric which method 
is characterized by the steps of laminating a short fiber web to a stretched filament web selected from either of at least 

35 one layer of a stretched unidirectionally arranged filament web wherein stretched long fibers are substantially unidi- 
rectionally arranged or a transversely laminated stretched filament web produced by laminating two or more of the 
above stretched unidirectionally arranged filament webs so that the axes of the fiber arrangement are intersected with 
each other, to intertwine the short fiber web with the stretched filament web, and then heat-treating the nonwoven 
fabrics to cause the shrinkage of the long fibers of the stretched filament web and to crimp the short fibers of the short 

40 fiber web. 

[0015] In the above-mentioned manufacturing method, the aforesaid stretched unidirectionally arranged filament 
web is prepared by stretching unidirectionally a nonwoven fabric composed of unstretched long fibers spun from a 
thermoplastic resin, and the long fibers of the nonwoven fabric are arranged substantially in one direction, while the 
above-mentioned intertwining is carried out by laminating a short fiber web to the stretched filament web and applying 
45 high-pressure water jet of 10 to 300 kg/cm 2 to the laminate. 

[0016] Furthermore, the stretched unidirectionally arranged filament web employed in the above-mentioned method 
is characterized in that the stretching ratio is 3 to 20, the average fineness is 0.01 to 10 denier, and the basis weight 
is 1 to 80 g/m 2 . 

[0017] Moreover, a filament web made of polyolefin or polyester and having 15% or more in the absolute value of 
50 shrinkage factor is employed as the stretched material, which is selected from either the aforesaid stretched unidirec- 
tionally arranged nonwoven fabric or stretched transversely laminated filament web prepared by laminating two or 
more layers of the former stretched unidirectionally arranged filament webs in such that the axes of arrangement of 
fibers are intersected with each other. While the nonwoven fabric made of a natural fiber, a regenerated cellulose fiber, 
or a synthetic fiber and having 5% or less in absolute value of shrinkage factor is employed as the aforesaid short fiber 
55 web in the above described producing method. 

[0018] In addition, nonwoven fabrics made by the following methods may also be used as the aforesaid stretched 
unidirectionally arranged nonwoven fabric in the method for manufacturing a bulky nonwoven fabric according to the 
present invention. One of them is a long fiber nonwoven fabric prepared by spinning unoriented fibers of a thermoplastic 
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resin is so stretched unidirectionally that the fibers composing the nonwoven fabric are stretched substantially to cause 
molecular orientation. The stretched unidirectionally arranged filament web is made by another method in which a 
filament formed by spinning out a thermoplastic resin from a spinneret is allowed to revolve or to swing transversely, 
and the filament is scattered in the direction perpendicular to the spinning direction while drafting the same by applying 
5 at least one pair of opposed fluids being substantially symmetrical to the revolving or swinging single filament from 
both sides thereof and centering around the filament in a state where the filament is still drafted at a degree of two or 
more times drafting, whereby an arranged nonwoven fabric is obtained as a result of arranging fibers in the scattered 
direction, and the nonwoven fabric thus obtained is stretched in the arranged direction. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The present invention will become more fully understood from the detailed description given hereinafter and 
the accompanying drawings, which are given by way of illustration only, and thus are not limitative of the present 
invention, in which: 

Figs. 1 (A) through 1 (D) are partially enlarged cross-sectional views each showing schematically a bulky nonwoven 
fabric; 

Figs. 2 (A) through 2 (C) illustrate an example of an apparatus for producing unstretched long fiber nonwoven 
fabric, in which Fig. 2 (A) is a bottom view of a spinning nozzle, Fig. 2 (B) is a vertical cross-sectional front view 
of the end portion of the spinning nozzle, and Fig. 2 (C) is a vertical cross-sectional side view of the end portion 
of the spinning nozzle as shown in Fig. 2(B); 

Fig. 3 is a perspective view of another example of an apparatus for producing unstretched long fiber nonwoven 
fabrics; 

Figs. 4 (A) and 4 (B) are schematic explanatory illustrations each showing an example of a method for scattering 
fibers in the apparatus shown in Fig. 3; 

Fig. 5 is a schematic view illustrating an example of a method for producing a stretched nonwoven fabric; 
Fig. 6 is a schematic view illustrating a process of hydroentanglement; and 

Fig. 7 is a side view schematically illustrating an example of bulky mass forming process through embossing 
treatment. 

DETAILED DESCRIPTION OF THE INVENTION 

[0020] The present invention will be described in more detail hereinafter. 

[0021] Because the present invention utilizes the measure that a stretched nonwoven fabric selected from either one 

35 of a stretched unidirectionally arranged nonwoven fabric or a transversely laminated stretched nonwoven fabric, is 
intertwined with a short fiber web, and the obtained laminate is shrunk after the intertwinement, a plurality of nonwoven 
fabrics or webs having different shrink characteristics are required in a shrinking process after the intertwining. At least 
one of a plurality of nonwoven fabrics or webs to be intertwined is a stretched nonwoven fabric which is prepared by 
stretching unidirectionally a filament web composed of long fibers in order to utilize the shrink characteristics of stretched 

40 nonwoven fabric. More specifically, a combination of a stretched nonwoven fabric composed of long fibers having a 
large shrinkage factor with a short fiber web composed of short fibers having a comparatively small shrinkage factor 
is utilized, both the fabric and the web are heat-treated after the intertwining. As a result, the long fibers composing a 
nonwoven fabric or a web (shrunk web) having a large shrinkage factor shrink, while the short fibers composing a 
nonwoven fabric or a web (low shrunk web) curl to give the bulkiness. In the present invention, the absolute value of 

45 the shrinkage factor of the stretched non-woven fabric as a shrinkable web is 15% or more, while the absolute value 
of the shrinkage factor of the short fiber web as a less shrinkable web is 5% or less. The difference between the 
shrinkage factors of both the webs is at least 10% or more, and preferably 30% or more at a shrinkage temperature. 
In this case, the shrinkage factor is calculated as a minus value. Furthermore, the shrinkage factor is calculated on the 
basis of the amount of dimensional change in the form of a nonwoven fabric or a web. 

so [0022] The polymers as raw materials for long fibers of the stretched filament web used for the present invention are 
exemplified by polyolefin resins such as polyethylene, polypropylene; other thermoplastic resins such as polyester, 
polyamide, polyvinyl chloride resin, polyurethane, fluorocarbon resins; and modified resins of them. Moreover, fibers 
prepared by wet-spinning or dry-spinning of polyvinyl alcohol resin or polyacrylonitrile resin may also be used. Fibers 
made of polyolefin resins and polyester are preferably employed. 

55 [0023] The long fibers composing the stretched nonwoven fabric used in the present invention are formed into the 
stretched nonwoven fabric in a state where the long fibers are scarcely stretched (unstretched or unoriented state). 
[0024] The unoriented fibers exhibit the following characteristic properties: 
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(1 ) They have a low tensile strength at yield point, so that they can be stretched by means of small force. 

(2) They can be stretched sufficiently at a suitable temperature, so that they exhibit elongation of several hundreds 
percent. 

(3) The fibers which were stretched at a suitable temperature exhibit high strength at room temperature. 

5 

[0025] With the characteristic properties as listed above, when unoriented fibers are stretched under a suitable tem- 
perature, fibers having sufficient strength can be obtained. When a nonwoven fabric composed of unoriented fibers is 
stretched under a suitable stretching temperature, the whole nonwoven fabric is stretched by the tension which is either 
lower than the intertwined strength of the long fibers or substantially equal tension. In this case, although the fibers 
10 themselves are stretched, the rearrangement of the fibers occurs in the course of stretching of the whole nonwoven 
fabric, so that the whole texture thereof is arranged in the stretched direction. 

[0026] As a means for spinning raw fabric webs for the stretched nonwoven fabric used as a shrunk web in the 
present invention, a conventional spinning device of melt-blow die type or spun-bonded nozzle type may be employed. 
In addition, a device of unidirectionally arranged spinning type disclosed in Japanese Patent Publication No. 3-36948 
15 (1 991 ) or a spinning means of fluid straightening type disclosed in Japanese Patent Laid-open Publication No. 2-269859 
(1990) may also be employed. 

[0027] The basic different point of the above described spinning means from the spinning in a conventional spun- 
bonded type method is that fibers are positively heated by means of infrared heating or hot air immediately after the 
spinning from nozzles, or fibers are taken off by employing, for example, hot air for air sucker while positively sup- 

20 pressing the molecular orientation of fibers at the time of spinning. As described above, by suppressing the molecular 
orientation of fibers, the stretchability in subsequent stretching process of a nonwoven fabric is made favorable. 
[0028] The unidirectionally arranged stretched filament web used for the present invention means the one wherein 
a filament web composed of long fibers prepared from any of the above described thermoplastic polymers is unidirec- 
tionally stretched and long fibers are arranged in one direction as a whole. The molecular orientation is caused to occur 

25 substantially in the stretched long fibers. The strength of the fiber is 1 .5 g or more per denier, preferably 2.5 g or more, 
and more preferably 3 g or more. 

[0029] Most part of the long fibers is 100 mm or more in length, which is different from the conventional nonwoven 
fabric composed of usual short fibers of about 10 to 30 mm in length. Accordingly, the unidirectionally arranged stretched 
nonwoven fabric or transversely laminated stretched nonwoven fabric may contain fibers which are partially cut off in 
30 the courses of spinning, stretching or laminating. 

[0030] The stretching ratio of the unidirectionally arranged nonwoven fabric in the present invention is defined in 
accordance with the following equation utilizing the interval of marks which are put at regular intervals in the stretching 
direction of a long fiber nonwoven fabric before stretching the same: 

35 

Stretching Ratio = UL 0 

in which L is the length between marks after stretching and Lq is the length between marks before stretching. 
[0031] In other words, the stretching ratio described herein means the value defined by the amount of dimensional 

^0 change, as a whole, in the arrangement and orientation of fibers composing a filament web in the stretching process. 
Meanwhile the stretching ratio depends upon the types of polymer as a raw material of fibers composing the long fiber 
nonwoven fabric, spinning means for the long fiber nonwoven fabric, and stretching means for unidirectionally arranging 
fibers. The stretching ratio must be so selected as to provide with a necessary shrinkage factor of the long fiber non- 
woven fabric used in the present invention even when any of the raw material polymers or any of spinning and stretching 

45 means is employed. The stretching ratio of the stretched unidirectionally arranged nonwoven fabric in the present 
invention is in the range from 3 to 20, and preferably from 5 to 10. 

[0032] As the stretching means for producing the stretched nonwoven fabric used in the present invention, a longi- 
tudinal stretching means, a transversely stretching means and a biaxially stretching means which have been used for 
the stretching of conventional films or nonwoven fabrics, can be adopted. The variety of stretching means disclosed 

50 in Japanese Patent Publication No. 3-36948 (1991) as filed by the present inventors, may also be used. 

[0033] More particularly, the short distance stretching between rolls (hereinafter referred to as "short distance stretch- 
ing") is suitable as a longitudinal stretching means, because stretching can be done without narrowing the width of 
material. In addition, several means such as rolling, hot-air stretching, steam stretching, hot-water stretching, and hot- 
platen stretching may also be used. 

55 [0034] As a transversely stretching means, although a tentering machine employed for biaxial stretching of films may 
be used, pulley type transversely stretching method (hereinafter referred to as "pulley method") illustrated in Japanese 
Patent Publication No. 3-36948 (1991), or a transversely stretching method with the combination of grooved rolls 
(grooved roll method) are conveniently used. 
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[0035] As a biaxially stretching means, a simultaneously biaxially stretching machine of tenter type used for biaxial 
stretching of films may be used, however, it is possible to carry out the biaxial stretching by combining the above- 
described longitudinal stretching means with the transversely stretching means. 

[0036] The average fineness of the thus formed unidirectionally arranged stretched nonwoven fabric is in the range 
5 from 0.01 to 1 0 denier, and preferably from 0.01 to 1 denier. Furthermore, the basis weight of the aforesaid nonwoven 
fabric is in the range from 1 to 80 g/m 2 , and preferably from 3 to 10 g/m 2 . 

[0037] The term "stretching" herein referred to means generally that a material is stretched to cause molecular ori- 
entation to occur and the state of molecular orientation is substantially maintained after the stretching. Meanwhile, in 
some nonwoven fabric made of a material exhibiting rubber elasticity, molecular orientation is caused to occur by 
10 stretching but it returns reversibly to the original state when the tension of stretching is released, even such a nonwoven 
fabric is also included in the stretched nonwoven fabrics in the present invention so far as it exhibits molecular orientation 
in the stretching state. 

[0038] Moreover, the molecular orientation is clearly discriminated from the arrangement of fibers in the present 
invention. That is, the term "molecular orientation" means the state in which molecules are arranged in a certain direction 

15 as average in a fiber, while the term "arrangement" means the state of lineup of a plurality of fibers. 

[0039] The stretched unidirectionally arranged nonwoven fabrics in the present invention can be used alone or in 
combination of two or more in the state such that they are put in layers together without allowing the axes of arrangement 
to intersect. However, the nonwoven fabrics are often used in the form of a stretched transversely laminated nonwoven 
fabric in which a nonwoven fabric is laminated transversely with another nonwoven fabric. Most of them are perpen- 

20 dicularly laminated nonwoven fabrics which are prepared by laminating and bonding a longitudinally arranged layer 
and a transversely arranged layer together. They are not limited as far as fabrics are laminated in the state such that 
the axes of fiber arrangement intersect with each other. Besides the perpendicularly laminated fabric and laminated in 
various directions, whereby the strength in various directions of the laminated fabric can be balanced. 
[0040] The term "transverse lamination" used in the present invention means that the arrangement of fibers are 

25 intersected perpendicularly or obliquely with each other. In other words, it is sufficient that unidirectionally arranged 
layers are laminated in different directions. The term "direction of arrangement of fibers" herein referred to does not 
mean the microscopic directions of respective fibers but the overall or average direction of a layer of arranged fibers. 
For instance, the term "longitudinally arranged layer" means that fibers are arranged in longitudinal direction as a whole. 
[0041] The transverse laminating method of the stretched transversely laminated nonwoven fabric in the present 

30 invention is represented by the laminating method using a transversely stretched nonwoven fabric and a longitudinally 
stretched nonwoven fabric disclosed in Japanese Patent Publication No. 3-36948 (1 991 ) as filed by the present inven- 
tors (transversely-longitudinally stretching lamination: method 1) and the method using a longitudinally-transversely 
laminating machine (longitudinally-transversely lamination: method 2). In these methods, the axes of fiber arrangement 
are not necessarily required to be perpendicular with each other but they may be laminated somewhat obliquely with 

35 each other. 

[0042] A variety of webs can be employed for the short fiber web in the present invention. Exemplified as the webs 
are those composed of short fibers made of regenerated cellulose fibers such as rayon and cupro-ammonium rayon; 
semi-synthetic fibers such as acetate fiber; natural cellulose fibers such as cotton, (inter and pulp; and synthetic fibers 
or conjugate fibers, the shrinkage factor of which is limited to 5% or less by heat treatment, made of polyethylene, 

40 polypropylene, polyester, polyamide, polyacrylonitrile, and vinylon, and mixtures of them. In order to form webs, several 
methods are employed. For example, wet-spinning regenerated fiber or melt-spinning synthetic fiber through a con- 
ventional method, cutting the obtained fiber, and arranging yams into a web by means of a carding machine; spinning 
fiber through melt-blow method to form a web; arranging natural fiber by means of a carding machine to form a web; 
and beating natural fiber and applying paper making method. Moreover, if desired, treatment such as heat treatment 

45 is carried out for reducing the shrinkage factor of a web. 

[0043] The single yarn fineness of the above described short fibers is in the range of preferably from 0.05 to 20 
denier (hereinafter referred to as "d") and more preferably from 0.1 to 6 d, while the length of the fiber is in the range 
of preferably from 5 to 60 mm and more preferably 10 to 51 mm. When the single yarn fineness is less than 0.05 d, 
the fiber is inferior in lint freeness. While if it exceeds 20 d, the touch feeling is inferior. Furthermore, when the length 

50 of fiber is less than 5 mm, the intertwining of the fiber is insufficient, so that the fiber exhibits low peel strength. While 
if it exceeds 60 mm, the dispersibility of the fiber decreases, so that both the cases are not desirable. The basis weight 
of short fiber web ranges preferably from 5 to 250 g/m 2 , and more preferably from 10 to 100 g/m 2 . When the basis 
weight of short fiber web is less than 20 g/m 2 , the density of applied short fiber becomes uneven during the hydroen- 
tangling treatment. On the other hand, when it exceeds 250 g/m 2 , the short fiber becomes too dense, so that the 

55 adaptability to forming is not good. Accordingly, both the too large or too small quantities are not desirable. 

[0044] As the method for intertwining the layers after laminating a stretched nonwoven fabric with a short fiber web 
having a shrink characteristic different from that of the stretched nonwoven fabric, it is possible to employ a variety of 
methods. The following methods are particularly effective for obtaining a soft and bulky nonwoven fabric having good 
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touch feeling, which is an object of the present invention. 

[0045] More particularly, there are several bonding methods such as the bonding with heat-embossing rollers, ultra- 
sonic bonding, powder dot bonding, emulsion dot bonding method, through-air bonding method in which hot air is 
passed through fibers, water-jet bonding, needle punching method, and stitch bonding method. Among them, partic- 
5 ularly preferable one is water-jet bonding method. By this method it is possible to intertwine a stretched nonwoven 
fabric with a short fiber web most effectively. 

[0046] The bulky nonwoven fabric according to the present invention is characterized in that it has strength which is 
equivalent to the strength of woven fabric. That is, both the longitudinal and transversal strengths of the nonwoven 
fabric are 0.5 g/d or above, respectively, preferably more than 0.8 g/d, and more preferably more than 1 .2 g/d. It should 

10 be noted that the reason why the strength herein is expressed by "per denier (d)" is that the comparison of strengths 
of nonwoven fabrics is difficult when usual measures of "per square centimeter" or "per 30 millimeter width" are used 
because the basis weights and bulk densities of nonwoven fabrics are different from one another. 
[0047] Even the longitudinal strength of spun-bonded nonwoven fabric which is considered to have a comparatively 
high strength among conventional nonwoven fabrics, is around 0.4 to 0.8 g/d, and the transversal strength is less than 

15 0.3 g/d, which strengths are far inferior as compared with that of woven fabrics and stretched nonwoven fabrics. 

[0048] Furthermore, in view of "bulkiness" as a term to express the touch feeling of nonwoven fabric, the bulkiness 
of spun-bonded nonwoven fabric is not satisfactory either. There are many kinds of conventional nonwoven fabrics, 
particularly dry-bonded nonwoven fabrics composed of short fibers, have high bulkiness, but the strength of such short 
fiber nonwoven fabric having high bulkiness is low. 

20 [0049] The longitudinally stretched nonwoven fabric used as a stretched unidirectionally arranged nonwoven fabric 
in the present invention may also be used by spreading it in width direction while maintaining the fiber arrangement in 
the longitudinal direction. Moreover, the transversely stretched nonwoven fabric may be also expanded in the longitu- 
dinal direction or fulled in the longitudinal direction, in which the basis weight of the nonwoven fabric can be controlled. 
[0050] The heating method is preferable because it is possible to produce easily a bulky nonwoven fabric by shrinking 

25 uniformly the stretched nonwoven fabric without employing complicated processes or a special material such as con- 
jugate fiber. 

[0051] As the method by heating, a variety of methods generally used in heat-intertwinement of nonwoven fabric 
can be employed. For example, a stretched nonwoven fabric is shrunk by heating with the use of a heat chamber, 
through-air method, and heating with the use of calender rolls or embossing rolls. When the stretched nonwoven fabric 
30 is shrunk by heat-embossing method, the control for touch feeling and bulkiness can be attained without difficulty, 
because the degree of relief in short fiber web can be adjusted by the spacing of embossing dots, so that the heating 
with embossing rolls is most preferable in the present invention. 

[0052] The above-mentioned shrinkage of a stretched nonwoven fabric is caused to occur by the shrinkage of 
stretched long fibers which compose the stretched nonwoven fabric. 
35 [0053] The present invention will be described in more detail in connection with the manners of practice shown in 
the accompanying drawings. 

[0054] Figs. 1 (A) through 1 (D) are partially enlarged cross-sectional view each showing schematically the bulky 
nonwoven fabric according to the present invention. Fig. 1(A) shows a bulky nonwoven fabric 1 which comprises a 
layer b composed of a stretched unidirectionally arranged nonwoven fabric in which long fibers shrunk after the stretch- 

*o jng are substantially unidirectionally arranged and a layer a composed of a short fiber web in which crimping is caused 
to occur due to the shrinkage of long fibers. Both the layers lying one upon another in the thickness direction thereof. 
The long fibers 2b of the layer b are stretched and composes the stretched nonwoven fabric and which fibers are 
shrank after laminating and intertwining treatment, whereby tension is applied to these long fibers. The short fibers 2a 
composing the layer a are intertwined with the layer b and they are not so much shrunk when the long fibers 2b of the 

45 layer b are shrunk. As a result, the short fibers 2a are curled up, so that they have a number of partially bent portions. 
[0055] Fig. 1 (B) illustrates the case in which a layer a, a layer b, and a layer a/ are overlapped one another in this 
order along the thickness direction. The layer b is composed of long fibers which are stretched and then shrunk. The 
short fibers composing the layer a are curled on both the surfaces of the stretched nonwoven fabric, so that a number 
of bent portions are formed partially. Furthermore, the layer is composed of either the same short fiber web as that 

so of the layer a, or another short fiber web made of a different raw material or made by a different method. 

[0056] Fig. 1 (C) illustrates the case in which the aforesaid layer a is combined with a layer c prepared by crosswise 
laminating a pair of stretched nonwoven fabrics and then shrunk. In this case, for example, the layer c is prepared by 
laminating a longitudinally stretched nonwoven fabric on a transversely stretched nonwoven fabric in which they are 
substantially perpendicularly intersected with each other. It must be noted that the dots among long fibers 2c of the 

55 layer c in Fig. 1 (C) indicate cross-sections of fibers which are arrangements perpendicularly relative to the plane of 
the drawing. 

[0057] Fig. 1 (D) illustrates the case in which the aforesaid layer c is combined with the layers a and aUo be laminated 
one another. 
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[0058] In Figs. 1 (A) through 1 (D), the respective fibers composing their own nonwoven fabrics or webs, exist mainly 
in their own tissues, but some of the fibers may also get partially into other tissues of layers. Particularly, when many 
short fibers 2a of the layer a are intertwined into other layers b and c, better touch feeling and better appearance are 
attained. 

5 [0059] Figs. 2 (A) through 2 (C) shows an example of a device for producing a long fiber nonwoven fabric which Is 
unstretched and composed of fibers oriented transversely and made of a thermoplastic resin according to the present 
invention. Fig. 2 (A) is a bottom view showing a spinning nozzle, Fig. 2 (B) is a cross-sectional front view showing the 
cross-section of the extreme end of the spinning nozzle; and Fig. 2 (C) is a side view showing the cross-section of the 
extreme end of the spinning nozzle shown in Fig. 2 (B). 

10 [0060] A molten liquid for fibers of a nonwoven fabric to be made is discharged from a spinning port 11, which port 
is surrounded by air holes 1 2 (12-1 to 1 2-3). These air holes are opened obliquely, so that the jetted air streams intersect 
with the molten polymer liquid 13, whereby the molten polymer liquid 13 is spirally rotated. Furthermore, when air is 
jetted from other two air holes 14-1 and 14-2 disposed on the outer side of the air holes 12, the air streams jetted from 
both the air holes collide with each other to spread in the direction perpendicular to the air-jetting direction. The rotating 

15 spun fibers are scattered perpendicularly to the advancing direction of the nonwoven fabric. The fibers are piled up on 
a screen mesh 15 which is traveling under the spinning port 11 in a state that most of them are arranged transversely 
to form a nonwoven fabric 16 that is composed essentially of transversely arranged fibers. In order that discharged 
fibers spread uniformly along the moving direction of the screen and molecular orientation of them hardly occurs, it is 
required to heat the jetted air to a temperature higher than the melting point of the polymer to be spun. 

20 [0061] When the nozzle of Fig. 2 is turned by 90 degrees to change the pattern of the air from the air holes 14 to a 
longitudinal direction (parallel to the shifting of the nonwoven fabric) and a number of such nozzles are disposed in a 
transverse direction, a nonwoven fabric composed of longitudinally arranged fibers may also be produced. 
[0062] Fig. 3 illustrates another example of a method for producing a nonwoven fabric composed of unstretched long 
fibers spun from a thermoplastic resin according to the present invention. In the first place, a molten polymer is intro- 

25 duced into a group of spinning ports 22-1 , 22-2, and 22-3 through a flexible tube 21 . These spinning ports are oscillated 
by means of a driving means (not shown) in the direction parallel to the Y-axis of X, Y, Z-coordinate in the drawing. For 
instance, a fiber 23-1 thus spun is oscillated along the transverse direction with the same cycle as that of the spinning 
port. When a pair of opposed fluids 24-1 a and 24-1 b supplied from the positions being substantially symmetrical along 
the X-axis with a center of the fiber 23-1 oscillating in the transverse direction, are allowed to collide with each other, 

30 this fiber is scattered by the force derived from the fluids collided along the direction parallel to the Y-axis. The fiber is 
thus arranged in the direction parallel to the Y-axis as shown by reference numeral 25-1. As a result, the fiber is 
accumulated on a conveyor belt 26 which is traveling forwards along the direction parallel to the X-axis. Because a 
group of fibers 27 made by some other method are arranged in a longitudinal direction on a conveyor belt 26, the fibers 
which are transversely arranged on the conveyor belt are laid in layers on the fibers 27 to produce a nonwoven fabric. 

35 [0063] In the following, a method for scattering the oscillating fibers shown in the above Fig. 3 will be described. 
There are two methods. In one method, one or more pairs of fluids 32a and 32b which are opposed substantially 
symmetrically with each other with the center of an oscillating fiber 31 are allowed to collide with each other on the 
fiber (at position P), whereby the fiber is scattered in the directions perpendicular to the jetting of fluids as shown in 
Fig. 4(A). The other method is such that, as shown in Fig. 4(B), one or more pairs of fluids 34a and 34b which are 

40 opposed substantially symmetrically with each other and centering around the oscillating fiber 33 are jetted to different 
positions (positions Q and R) within the oscillating range of the fiber, whereby the fiber is scattered in the directions 
substantially parallel to the fluid jetting direction. 

[0064] In many cases, it is desirable that a unidi regionally arranged nonwoven fabric thus prepared is stretched in 
the oriented direction of the fiber in accordance with a well-known method. 

45 [0065] Fig. 5 is a side view schematically illustrating an example of a method for producing a stretched nonwoven 
fabric. A nonwoven fabric 41 is composed of unstretched fibers made of a thermoplastic resin. The nonwoven fabric 
41 is introduced into a stretching device by means of nip rolls 42a and 42b, preheated on a preheating roll 43, and 
then introduced to a stretching roll 45 in the form of a nonwoven fabric 44. The stretching roll 45 is provided with a nip 
roll 46, and longitudinal stretching is carried out between the stretching roll 45 to another stretching roll 48. The distance 

50 for stretching corresponds to the traveling distance p-q of the nonwoven fabric which is determined by a nip point £ 
defined by the stretching roll 45 and the nip roll 46 and a nip point g defined by the stretching roll 48 and its nip roll 49. 
The nonwoven fabric 47 is subjected to one-step stretching in the stretching distance. 

[0066] When two-step stretching is required, the stretching operation is carried out between the stretching roll 48 
and a stretching roll 51 . The stretching distance in this case corresponds to a traveling distance q-r of a nonwoven 
55 fabric 50 determined by the point g and a nip point r defined by the stretching roll 51 and a nip roll 52. 

[0067] Although no heat treatment is generally required, the nonwoven fabric 53 may be treated by a heat-treating 
roll 54 if heat treatment is required in the longitudinal stretching. 

[0068] The stretched nonwoven fabric 53 is taken off by nip rolls 55a and 55b to obtain a nonwoven fabric 56. 
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[0069] As the method for longitudinal stretching of the nonwoven fabric, short distance stretching is suitable. If the 
stretching distance is too long, the ratio of fibers to be stretched becomes low, because the quantity of fibers which 
are longer than the stretching distance is small among the fibers of the nonwoven fabric and most of fibers are only 
slip off from each other. For this reason, the greater part of fibers is not stretched resulting in that the spaces among 

5 fibers are only enlarged and the thickness Is decreased. 

[0070] Accordingly, a device having a small stretching distance is suitable for longitudinal stretching of nonwoven 
fabrics. The stretching rolls shown in Fig. 5 are provided with the nip rolls 46, 49, and 52, whereby the starting point 
of stretching is fixed, so that the stretching operation can be made stable. Thus, the nonwoven fabric can be stretched 
at a higher stretching ratio. For instance, if the nip roll 46 does not exist, the starting point of stretching shifts from the 

*o point 2 to a point close to the preheating roll 43, so that the stretching distance becomes longer. In addition, the fibers 
are liable to be torn off as a result of shifting of the starting point of stretching. 

[0071] With the above described principle, it is desirable that the fibers of a nonwoven fabric are well arranged in a 
longitudinal direction for the longitudinal stretching. In other words, when the fibers are well arranged in the stretching 
direction, the ratio of fibers which are held between nip points increases, so that the strength of stretched nonwoven 
15 fabric after stretching is improved. 

[0072] The stretched nonwoven fabric prepared in accordance with the above described method is intertwined with 
a short fiber web. 

[0073] Fig. 6 is a schematic view illustrating an example of producing steps for the hydroentanglement. In a feeding 
step, a short fiber web 62 fed from a feed roll 62a is supplied to the upper side of a stretched nonwoven fabric 61 fed 

20 from a feed roll 61a, or a short fiber webs 62 and 62' fed from feed rolls 62a and 62a' are supplied to both sides of the 
stretched nonwoven fabric 61. In another way, a stretched nonwoven fabric fed from the feed rolls is put in layers with 
a web which is supplied directly from a carding machine in the step to form a short fiber web. The thus obtained 
laminated nonwoven fabric is transferred to a succeeding high-pressure hydroentanglement step. 
[0074] In the subsequent hydroentanglement step, a plurality of thin water jet streams 65a from a high-pressure 

25 water jet injector 65 are applied to the transferred laminate 64 which consists of the short fiber web 62 and the stretched 
nonwoven fabric 61 on a processing water permeable screen or a processing water impermeable roll as a support 63 
for transferred material. 

[0075] If the superposed short fiber web 62 and stretched nonwoven fabric 61 are slipped off from each other, or 
they are peeled off from each other due to the energy of the high=pressure water jet, the stability of the intertwining 
30 treatment is lost and a uniformly intertwined nonwoven fabric having excellent physical properties cannot be obtained. 
Accordingly, it is desirable that the laminate 64 is previously dipped into water 66a in a water immersion tank 66 before 
subjecting the laminate to the water jet streams. 

[0076] After jetting the water streams, it is preferred that moisture is sucked by a moisture aspirator 67 provided with 
a vacuum aspirating means to remove the water content order to enhance the drying efficiency. 

35 [0077] When a water permeable transferring support is used in the above described high-pressure hydroentangle- 
ment step, because the processing water is easily removed, it is avoided to damage uniformity in the short fiber web 
62 due to the scattering of web by jetting water streams. However, considerable energy still remains in the processing 
water which is passed through the laminate 64, so that the efficiency in view of energy consumption is not so high. 
When the high-pressure water jet treatment is carried out on a screen, although the screen is not especially limited, it 

40 is desirable that the kind of material , sieve opening, and wire diameter of the screen should be selected for the purposes 
and manner of use of the screen in order to facilitate the discharging of processing water. The aperture of screen may 
be usually in the range from 20 to 200 mesh. 

[0078] Meanwhile, when a processing water impermeable transferring support is employed, the water jet streams 
once passed through the laminate 64 collide with the transferring support to produce repulsive streams which act again 
45 upon the laminate 64. As a result, the effect of intertwinement is enhanced due to the interaction between water jet 
streams and the repulsive streams. However, because the high-pressure water streams are jetted to the laminate 64 
which is floating in water, stability in the intertwinement is poor. 

[0079] Among the methods described above, it is desirable that the high-pressure water jet treatment is carried out 
on a processing water permeable transferring support in view of the facts that stable treatment can be done and that 

50 a uniform intertwined nonwoven fabric can be obtained. 

[0080] The pressure of water jet streams in the high-pressure hydroentanglement is in the range from 30 to 300 kg/ 
cm 2 , and preferably from 60 to 150 kg/cm 2 . When the pressure is less than 30 kg/cm 2 , the intertwining effect is insuf- 
ficient. On the other hand, when it exceeds 300 kg/cm 2 , the cost of high-pressure water jet increases, in addition, the 
handling of water jet is difficult, so that both cases are undesirable. 

55 [0081] While water jetting may be carried out once or more, it is preferable to carry out the intertwining treatment by 
water jetting of two or three times. More particularly, it is possible to carry out the water jetting treatment properly in a 
separated step, i.e., high-pressure and large water quantity jetting is done for the main purpose of intertwinement, low- 
pressure and small water quantity jetting is done for the surface finishing treatment, and the intermediate level jetting 
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is done, if necessary. 

[0082] Meanwhile, the shape of high-pressure water jet is not specifically limited, columnar streams are desirable in 
view of energy efficiency. The cross-sectional configuration of the water stream is determined by the cross-sectional 
shape of nozzles or the inner structure in the injection port of nozzles. They are optionally selected depending upon 

5 the used materials, purposes, and utilities of short fiber web and stretched nonwoven fabric. 

[0083] The treating rate of high-pressure water jetting is in the range from 1 to 150 m/min, and preferably from 20 
to 1 00 m/min. When the treating rate is smaller than 1 m/min, the productivity is low. On the other hand, when it exceeds 
150 m/min, the intertwining efficiency is insufficient, so that both the cases are undesirable. 
[0084] The nonwoven fabric which is obtained by intertwining with high-pressure water jet is then transferred to a 

10 drying step. In the drying step, the nonwoven fabric is dried by means of, for example, an oven 68, a hot-air oven, or 
a hot cylinder. In this case, the nonwoven fabric may be previously dehydrated by aspiration prior to the drying, and 
in the drying step, the above-described nonwoven fabric can be shrunk, if desired. 
[0085] The nonwoven fabric 69 the thus dried is then taken up in a product winding step. 

[0086] In the following, a step for applying bulking treatment to the nonwoven fabric which was intertwined, will be 
f5 described. 

[0087] Fig. 7 is a side elevation schematically illustrating an example of a bulking treatment in accordance with 
embossing treatment. The intertwined nonwoven fabric 71 is introduced between a heat-embossing roll 73a and its 
backing roll 73b through nip rolls 72a and 72b so as to shrink the stretched nonwoven fabric with the heat of the 
embossing roll, in which the intertwined short fiber web is allowed to curl, so that the nonwoven fabric 74 passed 
20 through the embossing treatment becomes bulky. Thus, a final bulky nonwoven fabric 76 is obtained through take-off 
nip rolls 75a and 75b. In this case, it is required that each circumferential velocity of take-off nip rolls 75a and 75b is 
made smaller than that of the embossing roll 73a and the backing roll 73b. For the backing roll 73b, a metal roll, a hard 
rubber roll, or a cotton roll or a paper roll having a flat circumferential surface may be employed. In this case, when an 
embossing roll is also used as the backing roll, larger bulkiness is attained. 

EXAMPLES 

[0088] Examples of the present invention will be described hereinafter. 
[0089] The testing methods for samples are as follows. 

30 

<Strength and Elongation of Nonwoven Fabrio 

[0090] A sample having 30 mm width and 1 00 mm chuck distance is prepared using a nonwoven fabric, and measured 
at a tension speed of 1 00 mm/min. 
35 [0091] The strength is represented by a value (g/d) obtained by dividing a breaking tenacity measured (indicated by 
gram) by a denier number of the original nonwoven fabric having 30 mm width. As a method for indicating strength, it 
is also possible to represent it by a breaking tenacity per a certain width (e.g., 30 mm width), or a strength per a unit 
area (e.g., mm 2 ), but these methods are not appropriate in the case of comparing samples having different basis weight 
or bulkiness. 

40 

<Bulkiness> 

[0092] Bulkiness is represented by a bulk density (g/cc). That is, a thickness (cm) of a sample is measured under a 
constant load (300 g/cm 2 ) by using a thickness indicator having 1 cm 2 sectional area, and calculated from the following 
45 equation by using a basis weight (g/cm 2 ). 

Bulkiness (g/cc) = Basis Weight/Thickness 

so [0093] The methods of producing and properties of stretched nonwoven fabrics used in examples of the present 
invention are shown in Table 1 . PP designates polypropylene and PET, polyethylene terephthalate. The PP is obtained 
by degrading a commercially available resin so as to have a prescribed melt flow rate, and the PET is a commercially 
available resin without any modification (trade mark: NEH 2031 produced by Unitika Ltd.). In Table 1 , MFR designates 
the melt flow rate (g/1 0 min) of a resin measured in accordance with JIS K 6758, and i\ is the intrinsic viscosity (dl/g). 

55 [0094] The method for producing the stretched nonwoven fabrics shown in Table 1 were carried out in accordance 
with the fully described method in Japanese Patent Publication No. 3-36948 (1991) filed by the present inventors. 
[0095] Concerning the strength and the elongation in Table 1 , only the values in the stretched direction of nonwoven 
fabrics are shown. In the method for measuring them, each sample was taken from a nonwoven fabric in such a manner 



10 



EP 0 814 189 B1 



that the sample was about 1000 denier along the stretched direction, and the strength and elongation of the sample 
were measured with twisting about 100 times per meter. The reason why the sample was twisted is that an obtained 
value does not correspond to the real average value of the strength of fibers because the cohesion among fibers in a 
stretched nonwoven fabric itself is low. Furthermore, a shrinkage factor of stretched nonwoven fabric indicates the 
5 value after leaving a web in hot air in a free state for 3 minutes at 130°C in the case of PP, and 190°C in the case of 
PET, respectively. 



Table 1 



Nonwoven Fabric 


1-1 


I-2 


11-1 


II-2 


Kind of Raw 
Material 


PP (MFR* 1 :152) 


PET (ti*2;0.73) 


PP (MFR:152) 


PET (ii:0.73) 


Spinning Apparatus 


Spunbond 


Melt-blow 


Unidirectional 
arrange'nt 


Unidirectional 
arrange'nt 


Stretching 


Stretching Method 


Two-step short 
distance roll 
stretching 


Two-step short 
distance roll 
stretching 


Two-step pulley 
stretching 


Two-step pulley 
stretching 


Stretching Direction 


Longitudinal 


Longitudinal 


Transversal 


Transversal 


Stretching 
Temps. (°C) 


110 
135 


85 
115 


85 
105 


85 
110 


Stretching Ratio 


8.7 


6.3 


6.3 


6.4 


Properties of Stretched nonwoven fabric 


Fiber Arrangement 


Longitudinal 


Longitudinal 


Transversal 


Transversal 


Basis Weight (g/m 2 ) 


10 


7 


15 


8 


Strength (g/d) 


3.5 


3.6 


2.7 


3.4 


Elongation (%) 


32 


28 


39 


25 


Shrinkage (%) 


17 


15 


15 


18 



Notes 

♦1 MFR: Melt flow rate (g/10 mln) 
•2 1\: Intrinsic viscosity (dl/g) 



<Example 1> 

40 [0096] A rayon carded web (10 g in applied quantity of web) was put in layers on the PP longitudinally stretched 
nonwoven fabric in symbol 1-1 of Table 1, and the rayon carded web was intertwined with the nonwoven fabric by the 
use of a needle punch with care to avoid to break the fibers of stretched nonwoven fabric. Embossing treatment was 
then applied to the nonwoven fabric thus intertwined at a temperature of 100°C and a nip pressure of 10 kg/cm 2 . In 
this case, the speed on the taking-off side was slowed down by 10% relative to the feeding speed of the nonwoven 

45 fabric to cause the shrinkage of the stretched nonwoven fabric, thereby preparing a bulky nonwoven fabric. Charac- 
teristics in the producing steps and properties of the obtained bulky nonwoven fabric are shown in Table 2. 

<Example 2> 

50 [0097] In place of the PP longitudinally stretched nonwoven fabric used in Example 1 , the PET longitudinally stretched 
nonwoven fabric of I-2 in Table 1 was used. This fabric was intertwined with a rayon carded web under a water pressure 
of 50 kg/cm 2 and 150 kg/cm 2 through hydroentanglement method. The nonwoven fabric thus intertwined was dried at 
a temperature of 80°C, which was followed by bulking treatment at a roll temperature of 160°C under a nip pressure 
of 10 kg/cm 2 . Characteristics of the producing steps and the properties of the obtained bulky nonwoven fabric are 

55 shown in Table 2. 
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<Example 3> 

[0098] A stretched nonwoven fabric was prepared by superposing the PP transversely stretched nonwoven fabric 
of 11-1 in Table 1 on the PP longitudinally stretched nonwoven fabric as used Example 1 . Water jet intertwinement was 
5 carried out in the like manner as in Example 2. The stretched nonwoven fabric thus intertwined was subjected to 
shrinking likewise at a roll temperature of 100°C to conduct bulking treatment. Characteristics in the producing steps 
and the properties of the obtained bulky nonwoven fabric are shown in Table 2. 

<Example4> 

10 

[0099] In place of the PP longitudinally stretched nonwoven fabric and transversely stretched nonwoven fabric used 
in Example 3, the PET longitudinally stretched nonwoven fabric of I-2 in Table 1 and the PET transversely stretched 
nonwoven fabric of II-2 in the same Table were used. The hydroentanglement was carried out in the like manner as in 
Examples 2 and 3, and the intertwined stretched nonwoven fabric was shrunk at a roll temperature of 160°C to effect 
15 bulking treatment. Characteristics in the producing steps and the properties of the obtained bulky nonwoven fabric are 
shown in Table 2. 

<Examples 5 and 6> 

20 [01 00] In Example 5, a longitudinally-transversely stretched nonwoven fabric was further put in layers on the surface 
of the rayon card web of the bulky nonwoven fabric obtained in Example 4. In Example 6, a pulp nonwoven fabric 
produced by wet method was superposed on the surface of the longitudinally-transversely stretched nonwoven fabric 
of the bulky nonwoven fabric obtained in Example 4. Both the above obtained materials were subjected to the inter- 
twinement and the bulking treatment in the like manner as in Example 4. Characteristics in the producing steps and 

25 the properties of the obtained bulky nonwoven fabrics are shown in Table 2. 



Table 2 



Example 


1 


2 


3 


4 


5 


6 


Kind of Stretched Nonwoven Fabric 


Longitudinal 


1-1 


I-2 


1-1 


I-2 


I-2 


I-2 


Fiber Web (A) 














Transversal 






11-1 


II-2 


tl-2 


II-2 


Fiber Web (B) 














Layer 


A + Rayon 


A + Rayon 


AB + Rayon 


AB + Rayon 


AB + Rayon 


Pulp + AB + 


Structure 


card web 


card web 


card web . 


card web 


card web + 


Rayon card 












AB 


web 


Entanglement 


Needle 


Water jet + 


Water jet + 


Water jet + 


Water jet + 


Water jet + 


Method 


punch + 


Embossing 


Embossing 


Embossing 


Embossing 


Embossing 




Embossing 












Properties of Bulky Nonwoven Fabric 


Basis wt. (g/ 


25 


25 


35 


35 


48 


48 


m 2 ) 














Strength (g/d) 


Longitudinal 


1.8 


1.9 


1.9 


2.0 


1.8 


1.8 


Transversal 






1.9 


2.0 


1.8 


1.8 


Elongation(%) 


Longitudinal 


9 


9 


7 


8 


8 


8 


Transversal 






7 


8 


8 


8 


Bulkiness (g/ 


0.05 


0.05 


0.07 


0.07 


0.08 


0.08 


cc) 















12 



EP 0 814 189 B1 



Comparative Examples 1 to 3> 

[0101] For comparison purpose, the respective properties of a longitudinally-latitudinally laminated nonwoven fabric 
composed of stretched nonwoven fabrics without using polymer of different shrinking property which was made by a 
5 conventional method, (Japanese Patent Publication No. 3-36948 (1 991 )), a conventional spun-bonded nonwoven fabric 
of a long fiber type, and a melt-blow nonwoven fabric, are shown in Table 3. 



Table 3 



Comparative Example 


1 


2 


3 


Kind of Nonwoven Fabric 


1-1 + H-2 


Spunbonded nonwoven fabric 


Melt-blown nonwoven fabric 


Raw Material Resin 


PET 


PET 


PP 


Intertwining 


Thermal Embossing 


Thermal Embossing 




Properties of Nonwoven fabric 


Basis wt. (g/m 2 ) 


15 


52 


31 


Strength (g/d) 


Longitudinal 


1.4 


0.5 


0.2 


Transversal 


1.3 


0.1 


0.1 


Elongation(%) 


Longitudinal 


14 


28 


15 


Transversal 


12 


25 


23 


Bulkiness (g/cc) 


0.44 


0.11 


0.06 



[01 02] As described above, the bulky nonwoven fabric which is made according to the present invention is excellent 
in bulkiness and also has excellent uniformity in strength, dimensional stability, and basis weight. Furthermore, the 

30 method for producing the bulky nonwoven fabric according to the present invention requires neither a conjugate spin- 
ning device nor a mixed spinning device, which have been necessitated in the conventional method for producing bulky 
nonwoven fabrics. While, it is possible in the present invention to produce the bulky nonwoven fabric using a simplified 
device by combining plural layers of webs each having different shrink characteristics. Accordingly, the producing 
method of the present invention does not require any expensive cost for equipment, in addition, it is suitable as a 

35 flexible producing system for producing a wide variety of products in relatively small quantities. Accordingly, the present 
invention provides excellent advantages in that low cost production of practical applicability can be attained. 
[0103] The presently disclosed embodiments are, therefore, considered in ail respects to be illustrative and not re- 
strictive. The scope of the invention is indicated by the appended claims rather than the foregoing description. 



40 

Claims 

1 . A bulky nonwoven fabric (1 ) comprising: 

45 a nonwoven fabric containing either at least one layer of a stretched and shrunk unidirectionally arranged 

filament web which is composed of unidirectionally arranged long fibers (2b) obtainable by stretching and then 
shrinking or a stretched and shrunk crosswise laminated filament web which is obtainable by crosswise su- 
perposing two or more layers of said stretched and shrunk unidirectionally arranged filament web, and 
a short fiber web, the fibers (2a) of which are entangled either with said stretched and shrunk, unidirectionally 

so arranged filament web or with said stretched and shrunk crosswise laminated filament web and are crimped 

as the result of shrinkage of said long fibers wherein the shrinkage factor of the fibers of the short fiber web 
is lower than the shrinkage factor of the fibers of the long fiber web. 



2. The bulky nonwoven fabric as claimed in claim 1 , wherein said stretched unidirectionally arranged filament web 
55 has a stretching ratio in the range from 3 to 20, an average fineness from 0.01 to 10 denier, and a basis weight 

from 1 to 80 g/m 2 . 

3. A method for producing a bulky nonwoven fabric which comprises the steps of: 
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superposing and entangling a short fiber web with a stretched filament web (56) composed of either at least 
one layer of a stretched unidirectionally arranged filament web In which stretched long fibers contained therein 
are unidirectionally arranged or a stretched crosswise laminated filament web prepared by superposing two 
or more of said stretched unidirectionally arranged filament webs, and 
s heat-treating the obtained entangled nonwoven fabrics to shrink the long fibers of said stretched filament web 

and to crimp the short fibers of said short fiber web, wherein the shrinkage factor of the fibers of the short fiber 
web is lower than the shrinkage factor of the fibers of the long fiber web. 

4. The method for producing a bulky nonwoven fabric as claimed in claim 3, wherein said stretched unidirectionally 
10 arranged filament web is prepared by unidirectionally stretching a filament web composed of unstretched long 

fibers spun from a thermoplastic resin, and the long fibers of said nonwoven fabric are arranged in one direction. 

5. The method for producing a bulky nonwoven fabric as claimed in claim 3, wherein said entanglement is carried 
out by laminating or laying down a short fiber web (62) on said stretched filament web (61), and hydroentangling 

15 with high-pressure water jet of 30 to 300 kg/cm 2 . 

6. The method for producing a bulky nonwoven fabric as claimed in claim 3, wherein said stretched unidirectionally 
arranged filament web has a stretching ratio of 3 to 20, an average fineness of 0.01 to 10 denier, and a basis 
weight of 1 to 80 g/m 2 . 

20 

7. The method for producing a bulky nonwoven fabric as claimed in claim 3, wherein said stretched filament webs 
are made of polyolefin or polyester and are 15 % or more in the absolute value of shrinkage factor, said short fiber 
web is made of a natural fiber, a regenerated fiber, or a synthetic fiber and is 5 % or less in the absolute value of 
shrinkage factor. 

25 

8. The method for producing a bulky nonwoven fabric as claimed in claim 3, wherein said stretched unidirectionally 
arranged filament web is produced by unidirectionally stretching a long fiber web which is composed of unstretched 
long fibers made by spinning a thermoplastic resin, the long fibers composing said long fiber web being so stretched 
as to cause substantially the arrangement of the molecules in a fiber in a certain direction as average. 

30 

9. The method for producing a bulky nonwoven fabric as claimed in claim 3, wherein said stretched unidirectionally 
arranged filament web is prepared by revolving or laterally vibrating fibers prepared by spinning out a thermoplastic 
resin from a spinneret, applying at least one pair of fluids opposed substantially symmetrically to the center of a 
revolving or vibrating single filament from both sides in a state where the filament is still draftable at a degree of 

35 two or more, thereby scattering said fiber in the direction perpendicular to the spinning direction while drafting the 

same, arranging the fibers in the direction of the scattering to form an arranged filament web, and stretching the 
arranged filament web in the direction of the arrangement of the fibers. 



40 PatentansprOche 

1 . Volumindser Viiesstoff (1 ), welcher umfasst: 

einen Viiesstoff, welcher entweder mindestens eine Lage einer verstreckten und geschrumpften, in eine Rich- 
45 tung ausgerichteten Filamentbahn, welche aus in eine Richtung ausgerichteten Langfasern (2b) zusammen- 

gesetzt ist, welche durch Verstrecken und anschliefiendes Schrumpfen erhaitlich sind, Oder eine verstreckte 
und geschrumpfte, kreuzweise laminierte Filamentbahn enthSIt, welche durch kreuzweises Ubereinanderte- 
gen von zwei Oder mehreren Lagen der verstreckten und geschrumpften, in eine Richtung ausgerichteten 
Filamentbahn erhSltlich ist, und 
so eine Kurzfaserbahn, deren Fasem (2a) entweder mit der verstreckten und geschrumpften, in eine Richtung 

ausgerichteten Filamentbahn Oder mit der verstreckten und geschrumpften, kreuzweise laminierten Filament- 
bahn verfilzt und als Ergebnis des Schrumpfens der Langfasern gekrSuselt sind, wobei der Schrumpffaktor 
der Fasern der Kurzfaserbahn geringer als der Schrumpffaktor der Fasern der Langfaserbahn ist. 

55 2. Volumin6ser Viiesstoff nach Anspruch 1 , worin die verstreckte, in eine Richtung ausgerichtete Filamentbahn ein 
Verstreckverhaltnis im Bereich von 3 bis 20, eine durchschnittliche Feinheit von 0,01 bis 10 Denier und ein Basis- 
gewicht von 1 bis 80 g/m 2 hat. 
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3. Verfahren zur Herstellung eines voluminOsen Vliesstoffs, welches folgende Stufen umfalM: 

Gbereinanderlegen und Verfilzen einer Kurzfaserbahn mit einer verstreckten Filamentbahn (56), welche ent- 
weder aus mindestens einer Lage einer verstreckten, in eine Richtung ausgerichteten Filamentbahn, worin 

5 die darin enthaltenen verstreckten Langfasern in eine Richtung ausgerichtet sind, oder einer verstreckten, 

kreuzweise laminierten Filamentbahn zusammengesetzt ist, welche durch Obereinanderlagern von zwei oder 
mehreren der verstreckten, in eine Richtung ausgerichteten Filamentbahnen hergestellt ist, und 
Hitzebehandeln der erhaltenen verfilzten Vliesstoffe, urn die Langfasern der verstreckten Filamentbahn zu 
schrumpfen und die Kurzfasern der Kurzfaserbahn zu krSuseln, wobei der Schrumpffaktor der Fasem der 

10 Kurzfaserbahn geringer als der Schrumpffaktor der Fasern der Langfaserbahn ist. 

4. Verfahren zur Herstellung eines voluminosen Vliesstoffs nach Anspruch 3, wobei die verstreckte, in eine Richtung 
orientierte Filamentbahn durch Verstrecken einer Filamentbahn in eine Richtung, welche aus nicht verstreckten 
Langfasern, welche aus einem thermoplastischen Harz gesponnen sind, zusammengesetzt ist, hergestellt wird, 

15 und die Langfasern des Vliesstoffs in eine Richtung ausgerichtet sind. 

5. Verfahren zur Herstellung eines volumintisen Vliesstoffs nach Anspruch 3, wobei das Verfilzen durch Laminieren 
oder Gbereinanderlegen einer Kurzfaserbahn (62) auf die verstreckte Filamentbahn <61 ) und Hydroverfilzen mit 
Hochdruck-Wasserstrahlen von 30 bis 300 kg/cm 2 durchgefuhrt wird. 

20 

6. Verfahren zur Herstellung eines volumindsen Vliesstoffs nach Anspruch 3, wobei die verstreckte, in eine Richtung 
orientierte Filamentbahn ein VerstreckverhSltnis von 3 bis 20, eine durchschnittliche Feinheit von 0,01 bis 1 0 Denier 
und ein Basisgewicht von 1 bis 80 g/m 2 hat. 

25 7. Verfahren zur Herstellung eines volumindsen Vliesstoffs nach Anspruch 3, wobei die verstreckten Filamentbahnen 
aus Polyolefin oder Polyester hergestellt sind und mindestens 15% des Absolutwerts des Schrumpffaktors auf- 
weisen und die Kurzfaserbahn aus natOrlichen Fasern, einer regenerierten Faser oder einer synthetischen Faser 
hergestellt ist und hochstens 5 % des Absolutwerts des Schrumpffaktors aufweist. 

30 8. Verfahren zur Herstellung eines voluminfisen Vliesstoffs nach Anspruch 3, wobei die verstreckte, in eine Richtung 
orientierte Filamentbahn durch Verstrecken einer Langfaserbahn, welche aus nicht-verstreckten, durch Spinnen 
eines thermoplastischen Harzes hergestellten Langfasern zusammengesetzt ist, in eine Richtung hergestellt wird, 
wobei die Langfaserbahn bildenden Langfasern so verstreckt sind, dass im Mittel die Ausrichtung der Molekule in 
der Faser vorwiegend in eine bestimmte Richtung erfolgt. 

35 

9. Verfahren zur Herstellung eines voluminGsen Vliesstoffs nach Anspruch 3, wobei die verstreckte, in eine Richtung 
orientierte Filamentbahn durch Drehen oder laterales Schwingen von Fasern, welche durch Spinnen eines ther- 
moplastischen Harzes aus einer Spinnduse hergestellt werden, Auftragen von mindestens einem Paar Flussig- 
keiten, welche hauptsSchlich symmetrisch zum Zentrum eines gedrehten oder geschwungenen Einzelfilaments 
entgegengerichtet sind, von beiden Seiten, wobei das Filament noch urn das zwei- oder mehrfache verstreckbar 
ist, wobei die Faser in eine Richtung senkrecht zur Spinnrichtung zerstreut wird, wShrend sie verstreckt wird, 
Ausrichten der Fasern in Richtung des Zerstreuens, wobei eine ausgerichtete Filamentbahn gebildet wird, und 
Verstrecken der ausgerichteten Filamentbahn in Ausrichtungsrichtung der Fasern hergestellt wird. 

45 

Revendications 

1 . Non-tisse epais ( 1 ) comprenant : 

50 un non-tisse contenant soit au moins une couche d'une bande de filaments etiree puis retrecie et agencee de 

maniere unidirectionnelle, qui est constitute de fibres longues agencees de maniere unidirectionnelle (2b) 
pouvant etre obtenues par un etirage puis un retrecissement, soit une bande de filaments etiree puis retrecie 
et stratiftee de maniere croisee, qui peut §tre obtenue par une superposition croisee de deux couches ou plus 
de ladite bande de filaments etiree puis retrecie et agencee de maniere unidirectionnelle, et 

55 une bande de fibres courtes, dont les fibres (2a) sont emmSlees soit avec ladite bande de filaments etiree 

puis retrecie et agencee de maniere unidirectionnelle, soit avec ladite bande de filaments etiree puis retrecie 
et stratifiee de maniere croisee, et sont crepees suite au retrecissement desdites fibres longues, dans lequel 
(e facteur de retrecissement des fibres de la bande de fibres courtes est inferieur au facteur de retrecissement 
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des fibres de la bande de fibres longues. 

Non-tisse epais selon la revendication 1 , dans lequel ladite bande de filaments etiree et agencee de maniere 
unidirectionnelle comprend un rapport d'etirement variant entre 3 et 20, une finesse moyenne de 0,01 a 1 0 deniers, 
et un poids de base de 1 a 80 g/m 2 . 

Methode de fabrication d'un non-tisse epais qui comprend les etapes suivantes : 

la superposition et I'enchevetrement d'une bande de fibres courtes avec une bande de filaments etiree (56) 
composee soit d'au moins une couche d'une bande de filaments etiree, agencee de maniere unidirectionnelle, 
dans laquelle les fibres longues etirees contenues a I'interieur sont agencees de maniere unidirectionnelle, 
soit d'une bande de filaments etiree et stratifiee de maniere croisee preparee par la superposition de deux ou 
plus desdites bandes de. filaments etirees et agencees de maniere unidirectionnelle, et 
le traitement thermique du non-tisse enchevetre ainsi obtenu afin de faire retrecir les fibres longues de ladite 
bande de filaments etiree et de creper les fibres courtes de ladite bande de fibres courtes, dans laquelle le 
facteur de retrecissement des fibres de la bande de fibres courtes est inferieur au facteur de retrecissement 
des fibres de la bande de fibres longues. 

Methode de fabrication d'un non-tisse epais selon la revendication 3, dans laquelle ladite bande de filaments etiree 
et agencee de maniere unidirectionnelle est preparee par un etirage unidirectionnel d'une bande de filaments 
composee de fibres longues non etirees filees dans une resine thermoplastique, et les fibres longues dudit non- 
tisse sont agencees dans une direction. 

Methode de fabrication d'un non-tisse epais selon la revendication 3, dans laquelle ledit enchevetrement est realise 
par la stratification ou la pose d'une bande de fibres courtes (62) sur ladite bande de filaments etiree (61), et par 
l'enchev§trement hydraulique avec un jet d'eau a forte pression de 30 a 300 kg/cm 2 . 

Methode de fabrication d'un non-tisse epais selon la revendication 3, dans laquelle ladite bande de filaments etiree 
et agencee de maniere unidirectionnelle presente un rapport d'etirement de 3 a 20, une finesse moyenne de 0,01 
a 10 deniers et un poids de base de 1 a 80 g/m 2 . 

Methode de fabrication d'un non-tisse epais selon la revendication 3, dans laquelle lesdites bandes de filaments 
etirees sont constitutes de polyolefine ou de polyester et ont une valeur absolue de facteur de retrecissement de 
15% ou plus, ladite bande de fibres courtes est constitute d'une fibre naturelle, d'une fibre regeneree, ou d'une 
fibre synthetique et la valeur absolue de son facteur de retrecissement est de 5% ou moins. 

Methode de fabrication d'un non-tisse epais selon la revendication 3, dans laquelle ladite bande de filaments etiree 
et agencee de maniere unidirectionnelle est produite par I'etirage unidirectionnel d'une bande de fibres longues 
qui est constitute de fibres longues non-etirees obtenues par le filage d'une resine thermoplastique, les fibres 
longues composant ladite bande de fibres longues etant etirees de maniere a sensiblement provoquer I'agence- 
ment des molecules dans une fibre dans une certaine direction en moyenne. 

Methode de fabrication d'un non-tisse epais selon la revendication 3, dans laquelle ladite bande de filaments etiree 
et agencee de maniere unidirectionnelle est preparee par la rotation ou la vibration laterale des fibres preparees 
par le filage d'une resine thermoplastique a partir d'une presse a filer, en appliquant au moins une paire de fluides 
opposes de maniere sensiblement symetrique sur le centre d'un seul filament en rotation ou en vibration des deux 
cote dans un etat ou le filament est toujours etirable a un degre de deux ou plus, eparpillant ainsi ladite fibre dans 
la direction perpendiculaire a la direction de filage tout en etirant cette derniere, arrangeant les fibres dans la 
direction de I'eparpillement afin de former une bande de filaments arrangee, et etirant la bande de filaments ar- 
rangee dans la direction de I'agencement des fibres. 
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Fig. 1 



a 
b 



(A) 



(B) 




a : Short fiber web 

b : Stretched nonwoven fabric 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 7 
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